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Status of Site Areas
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Notes:
Areas 20 and 40 (Parcel 2) achieved No Further Action status in 1993 and 1996, respectively.
Areas 15 and 32 within the CDB underwent Independent Cleanup Actions (1981 to 1988).
Areas outside the CDB that are/will be the subject of other reports: 9, 13, 14, 17, 21, 24B, 27, 28, 29, 33, 34, and 37.
Areas outside tlhe CDB that underwent Independent Cleanup Actions (1981 to 1988): 9, 21, 27, 28, 29, and 33.
Areas outside [he CDB that achieved No Further Action status: 21, 27, 28, and 29.
CDB - Consent Decree Boundary
NGRR - Narrow Gauge Railroad
RR - railroad
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Table 2.2-1
Summary.. Statistics of Soil Quality in Area Background Samples

Muminum 11.000 to 33,000 33,000

27 to 54

Matimony 0.28 UiJ to 3 3
M’senic 9.1 to 36 36
3eryllium 0.22 to 0.42 0.42
Cadmium 0.22 J to 1.2 J 1.2
Chromium 8 t0 24 24
Copper 15 to 33 33
Lead 6.4 U to 57 57
Mercury 0.083 U to 0.2 0.2
Nickel 11 to 22 22
Selenium 0.29 UJ to 0.34 J 0.34
gilver 0.04 J to 0.12 0.12
[Thallium 0.29 U to 0.35 U N/A
Zinc 54

13/13 19,462
9/13 1.1
20/20 20.7
10/10 0.29
10/10 0.60
13/13 15.5
10/10 22.5
12113 28.2
3/10 0.17
10/10 16.6
1110 0.34
10/10 0.08
0/10 N/A
13/13 38.4

vlonomethylamine nitrate 5.9 U to 7.6 U N/A 0/10

6,936
0.8
7,6
0.07
0,3
4,5
7,4
16
0.06
3.6
0.06
0.03
0.01
7.6

3.16 0.26 1.15 0.08
Nitroglycerine 0.24 U to 0.31 U N/A 0/10 0.13
Nitrobenzene 0.07 U to 0.091 U N/A 0/10 0.04
1,3-Dinitrobenzene 0.047 U to 0.061 U NiA 0/10 0.03
1,3,5-Trinitlobcnzene 0.035 U to 0.046 U N!A 0/10 0.02
2.4-Dinitrotolucnc 0.0071 U to 0.0092 U N/A 0/10 0.00
2,6-Dinitrotoluene 0.0071 U to 0.0092 U N/A 0/10 0.00
2,4.6-Trinitrotnluene 0.0035 U to 0.0046 U N/A 0/I0 0.00
PAl[Is (ii’6n~cin6gimitc) in mg/kg . i!i::? :. Z... :::-"::. 

9.82 0.34
-0.35 0.92
2.96 0.40
- 1.25 0.22
-0.66 0.59
2.70 0.29
3.06 0.33
3.05 0.76
-2.66 0.63
2.79 0.24
-I .77 0.25
-2.67 0.43
-1.85 O.06
3.63 0.20

Acenaphthene
Accnaphthylene
Anthracene
Benzo(g,h i)perylcne
Fluoranthene
Fluorene

0.2 U to 0.46
0.2 U to 0.25 U

0.0099 U to 0.013 U
0.02 U to 0.025 U
0.02 U to 0.025 U

0.46
N/A
N/A
N/A
N/A

1/10
0/10
0110
0/10
0/10

0.02 U to 0.025 L" N/A 0!10
!Naphthalene 0.099 U to 0.13 U N/A 0/10
Phenanthrcne 0.0099 U to 0.013 U N/A 0/10

PAHs.(c~elfibgenic) ila mg/kg
N/A0.02 U to 0.025 U O/lO

0.01 -2.06 0.08
0.00 -3.29 0.08
0.00 -3.68 0.08
0.00 -3.97 0.08
0.00 -5.58 0.08
0.00 -5.58 0.08
0.00 -6.27 0.08

¯ :~":".~.!~. .~ . "/ ... : :::;: .:;:.’.~::~ .::~:::v::,:..¯ ~ :.i::;:~:::... ii~..
-2.10 0.47
-2.25 0.07
-5.24 0.09
-4.55 0.07
-4.55 0.07
-4.55 0.07
-2.94 0.09
-5.24 0.09
-4.55 0.07

¯ .::~i!::!~:i:.....’:..:: .:::"::"5::i!.!i:i::...~.~!:i::.~..:.. ;.: :!!i!:!ii!!i;~);ii::7:. ’::i.~::.i?..::.:?: ".

0.14 O.ll
0.11 0.01
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.05 0.00
0.01 0.00
0.01 0.00

Benzo(a)anthracene 0.02 U to 0.025 U N/A 0/10 0.01 0.00 -4.55 0.07
Bertzo(a)pya-ene 0.02 U to 0.025 0.025 1/10 0.01 0.00 -4.47 0.28
Benzo(h)fluormathene 0.02 U to 0.025 U N/A 0/10 0.01 0.00 -4.55 0.07
Benzo(k)fluoranthene 0.02 U to 0.025 U N/A 0/10 0.01 0.00 -4.55 0.07
Ch~sene 0.01 U to 0.16 0.16 7/t0 0.04 0.05 -3.63 1.02
Dibenzo(a,h)anthracene 0.04 U to 0.052 U N/A 0/I 0 0.02 0.00 -3.84 0.08
Indent( 1,2,3~c,d)pyrene. 0.02 U to 0.025 U N/A 0/10 0.01 0.00 -4.55 0.07
!rpIt in ni~]kg... ~..:....... ..."..: .... ;.... if. ::.~.!?:i::: .,!i:::::: . ::/.:.:i~:.. .. :. :J:: .: .. ’ i :::.::. ;: ~.::" ¯ ::: ~ ::? ~ : :~:~:~ ::~ : " :: ~. . :. .:~:~:.:!.~i.~::.~ ~=.? := ::= ...:. ":)i~i:.i ... i?.":i.:.i: : :: . :. ::.7::,; :; .....~ !:: -i:. . !,)if: (i;:~L:. ) ~ : .. ~ i):!:ii~.ii:~:;
TPH (418.1) I 24Uto31U I N/A I 0/10 I 12.75 I 1.06 I2. 54 I 0,08
S~i~6~ati~i~rg~in~i~.ia.aig]~g~::.?:~:~i~:......~...:.~)..~...::.~:’.~..!:.~;~;i~?.:.’. i’..::.:....:i.:.~;::i~J~?~i:).’:i::::,:::..:".Y ,, .:~::~. :.:.’~::.. .:~.~ i.:.).::::!:’:i:!?: 7-.6~:d.~ ?~i:i.;;;",. .";!i:..i ;,.=~, ./.:i)j,.( "_,!:i ?., :~:, :.:=. -
bis(2-Ethylhexyl)phthalate 0.043 J to 0.71 [ 0.71 [ 4/11 [ 0.15 [ 0.19 [ -2.21 [ 0.68

[No other constituents detected above detection limit
Volatile organics in mg/kg [No cunstituents detected
PCBs in mg/kg iNo constituents detected
Organochlorine pestici!des in mg/kg :No constituents detected
Organophosphorus pesticides in mg/kg iNo constituents detected

Notes:
J - estimated value
mod~g - milli~am per kilo~am
N/A - not sufficient detections to calculate
PAH - polyeyclie aromatic hydrocarbons
PCB - polychlorinated biphenyl
TPII - total petroleum hydrocarbons
U - not detected a detection limit indicated
UJ - not detected at estitnated detection limit indicated
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Table 2.2-2

90th Percevttile Metals Concentrations in Site Area and Regional Background Samples

Aluminum

Antimony

Arsenic

Beryllium

Cadmium

Chromium

Copper

Lead

Mercury
qickel

Selenium

Silver

0

2

0

0

0

0

0

7

10

0

13

11

20

10

10

13

10

12

10

10

19,462

1.1

21

0.29

0.60

16

23

28

0.17

17

0.34

0.08

29,498

2.5

33

0.39

1.2

22

33

51

0.20

22

0.32

0.13

32,600

7.0

0.6

1.0

48

36

24

0.07

48

l’hallium 10 0 N/A N/A
Zinc 0 13 38 49 85

0.5

0.62

0.34

9.8

~Sottrce: Hart Crowser 1987 and current study

bSource: Hart Crowser 1987 and current study

~Source: Ecology 1994

aSource: Harper ,& Owes 1985; METRO (unpublished)

~Source: Shacklette & Boemgen 1984

Notes:
mg/kg - milligram per kilogram

PPM - parts per million

RI - remedial inw.’stigation
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Table 3.1-1
Summary of Hydraulic Conductivity (K) Estimates

Water Table Aquifer
SiteoSpecilic Data:

Well

MW-12
MW-7
MW-8

MW-14
MW-22

MW-24
Various.~

Method Estimated K in cm/sec

Short-term pumping test 2 x l0-~

Short-term pumping test 7 x 10-2

Slug test 2 x 10-3

Slug test 1 x l 0"~

Slug test 2 x 10-3

Slug test 2 x lff3

Grain size data 5 x 10~ to 4

Regional Data:
Well No. Method Estimated K in crrgsec
City of DuPont No. 1b Pumping test 4 x 10-3

PW-I A’: Pumping test 9 x 10-3 to 2 x 10-2

Best Estimate Ranged for Water Table Aquifer: 5 x 10-3 to 5 X 102

Semi-confined Sea Level Aquifer (East of "Cutoff")
Site-Specific Data:

Well No. Method
MW-I 8 Slug test

Estimated K in crrdsec

Regional Data:
Well No. Method Estimated K in cm/sec
Bell Hill No. 1c Pumping test 5 x 10-2

Bell Hill No. 2f Pumping test 4 x 10.2

Weyerhaeuser No. 3b Pumping test . 1 x 10-2

Fort Lewis No. 18b Pumping test 6 x 10-3

Best Estimate Ranged for Semi-confined Sea Level Aquifer: 1 x 10-2 to 5 x 10"2

Unconfined Sea Level Aquifer (West of "Cutoff")
Site-Specific Data:

Well No. Method Estimated K in crn/sec
MW-2 Slug test 3 x ! if3
MW-4 Slug test 2 x lff3

MW-6 Slug test 4 x 10-2

MW-16 Slug test 2 x 10-z

Various~’ Grain size data 2 x 1 0-~ to l

Regional Data:

Well No. Method ’: Estimated K in cndsec
None~ Literature review 4 x 10~ to 4

Best Estimate Ranged for Unconfined Sea Level Aquifer: I x I 02 to I
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Table 3.1-1 (Continued)
Summary of Hydraulic Conductivity (K) Estimates

aK estimates from grain size data are presented in Table 3. I-2.
~From Associated Earth Sciences 1984.
CFrom Woodward-Clyde Consultants 1990.
dThe Best Estimate Range represents the best estimate of the reasonable range of aquifer K values based on all available data.
"From Hart Crowser 1988b.
fPumping test conducted in Bell Hill No. I during drilling of Bell Hill No. 2 to deeper aquifer (from Hart Crowser 1990).

Note:
cm/sec - centimeter per second
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Table 3.1-2

Hydraulic Conductivity (K) Estimates Based on Application of Kozeny-Carmen

Equation to Grain Size Data

MW-13, S-3
MW-20, S- 17
MW-2 I, S-17
MW-22, S-20
MW-24, S- 11

Slightly silty, very sandy GRAVEL
Very gravelly SAND
Slightly silty, very sandy GRAVEL
Silightly silty, Very sandy GRAVEL
Sltightly silty, very sandy GRAVEL

0.7
0.178
0.484
0.807
0.383

3 24
0.2 2
1 11
4 32
0.9 7
1.2 10Geometric Mean of Values:

Un ~n fined.:.. S~d::. ]Levei.Aq uifer.(~i~s t. o f c u toil).:, i... : ~....~ .. :.:::),.i!i:i;::.::.:ii:;:.:,i.!::....: ::i.~ i ...... ::i.i.:...: :.)@:.... .:~ .. ...: ...: .:..~ .:.:: .!:. ,,::~ .. :: 7i:.::i)i:!::: .~: ;:.... :i:...,.:i ....’. :i.%!~):.~’.! ....
MW-4, S-8 Gravelly SAND 0.1 0.06 0.5
MW-5, S-8 S]~ightly silty, gravelly SAND 0.3 0.5 4

Geometric Mean of Values: 0.2 1

Notes:

Grain size data tbr wells MW-20 through MW-24 presented in Appendix D.

Grain size data for MW-13, MW-4, and MW-5 from Itart Crowser 1988a.
Kozeny Cmxnen Equation is (pg/1.8g) * (d50)e * [n3/(1-n)~] (Freeze and Cherry 1979),

where p = density of water in kg/m3; g = gravitational acceleration in rr~/sec~; 1.8 is units correction thctor;

n = porosity; d50 is median grain size in cm. At 15~C, pg/1.Sg is 478 cm%ecq.

cm/sec - centimeter per second
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Table 3.1-1 (Continued)
Summary of Hydraulic Conductivity (K) Estimates

~K estimates from grain size data are presented in Table 3. I-2.

bFrom Associated Earth Sciences 1984.
CFrom Woodward-Clyde Consultants 1990.
dThe Best Estimate Range represents the best estimate of the reasonable range of aquifer K values based on all available data.
~From Hart Crowser 1988b.
f .Pumping test conducted in Bell Hill No. I during drilling of Be|l Hill No. 2 to deeper aquifer (from Ha~t Crowser 1990).

Note:
cm/sec - centimeter per second
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Table 3.2-1
Summary of Groundwater Sampling (by Location) Conducted to Date

MW-I X X X X X X X X X X
MW-2 X X X X X X X X
MW-3 X ¯ X X X X X X X X
MW-4 X X X X X X X X
MW-5 X X X X X X X X
MW-6 X X X X X X X X X
MW-7 X X X X X X X X
MW-8 X X X X X X X X X
MW-9 X X X X X X X X
MW-II X X X X X X X X
MW-12 X X " X X X X X X
MW-13 X X X X X X X X X
MW-14 X X X X X X X X
MW-15 X X X X X X X Dry X
MW-16 X X X X X X X X X
MW-17 Dry X X X X X X X
MW-18 X X X X X X
MW-19 X X X X X X
MW-20 X X X X
MW-2I X X X X
MW-22 X X X X
MW-24 X X X X
MW-26 X X X
MW-27 X X D~’ X
7-B-503 X
SEEP 1 X X X X X X
SEEP 2 X X X X X X

SPR-4 X X X X X X X X X

W-2
#-3

X X X X X X X

X X X X X X X

X X X X X X X

X X X X X X Dry DW

X
X

X X X X X X X

X X Dry. X X D~3’ Dry

X X X X X X X

X
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Table 3.2-1 (Continued)
Summary of Groundwater Sampling (by Location) Conducted to Date

MW-I
MW-2
MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-1
MW-12
MW-13
MW-14
MW-1
MW-16
~w-i
Mw-i
MW-19
MW-20
MW-2
MW-22
MW-24
MW-26
MW-27

SEEP

SPR-4
W-I
W-2
,~-3

X X X X .X X X X X X X X X X Dry X X

X X X X X X X X X X X X

X X X X X X X X X .X X X

X X X X X

X X Dr}, Dry X X Dry Dry X X Dry Dr~

X X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X X

X X Dry Dry X Dry Dry Dry X Dry Dry Dry

X X X X X X X X X X X X

x x x x x x x x x
x x x x x x x x x x x x x x

X

Notes:
RI - remedial investigation
X - location sampled
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Table 3.2-2
Number of Usable Data Poinfs (Analyses) for Each Groundwater Sampling Location

_1 lO t" I 4 I
~lW~2 8 4
MW-3 9 4
MW-4 8 4 ’
MW-5 8 4
V[W-6 10 4
MW-7 8 4
MW-8 9 2 4
MW-9 8 4
MW-I | 9 4
MW-12 9 4
Mw-i3 10 4
VlWd4 8 4
Mw:i5 9 1 4
MW-16 9 2 4
MW-17 5 4
MW-18 6 4
MW-[9 6 4
MW-20 4 4
MW-21 4 4
MW-22 4 4
MW-24 4 4
MW-27 2 1
7-B-503 0 l

SEEP I 6 1 4
SEEP 2 6 4

SPR-4 9 I 4
W-I
W-2
W-3

4 I 4’ I I i

3 4 [
~

3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4

3 4
3 4
3 4
3 4
4 4
1 4
1 4
1 4

4
4
4
4
2
1

1 4

3 4

6 4 5 4 4 4

29 5 6 4 4 4

6 4 5 4 4 4

6 4 5 4 4 4

30 5 6 4 4
6 4 5 4 4 4

26 5 6 4 4 4

6 4 5 4 4
6 4 5 4 4

6 4 5 4 4
7 5 6 4 4
6 4 5 4 4
18 4 5 3 4 2

7 5 6 4 4 4
7 5 5 4 4

6 4 4 4 4
.:30 4 4 4 4 4
4 4 4 4 4

4 4 4 4 4
28 4 4 4 4
4 4 4 4 4 4
12 2 2 I 1
1 0 0 0

25 4 4 4 4 4
6 4 4 4 4 4

6 4 5 4 4

7
13
2

4 4
4 4

4 4

4 4

4
4
4

4

4 4

Notes:

Blanks indicate constituent was not proposed for analysis at that sampling location in the RI/FS Management Plan.
Numbers in brackets [ ] are usable data points for constituents not proposed for analysis in RI/FS Management Plan, but analyses were conducted.

Total number of total or dissolved lead analyses are equal to the sum of the lead only (pre-RI) and 14 metals (RI) numbers of analyses.
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Table 3.2-2 (Continued)
Number of Usable Data Points (Analyses) for Each Groundwater Sampling Location

FS - t~asibility study
MMAN - monomethylaminc nitrate
NAX - nitroaromatic explosives
NG - nitroglycerine
OC - organochlorine
OP - organophosphorus
PAH - polycyclie aromatic hydrocarbon
PCB - polychlorinated biphenyl
RI - remedial investigation
SVOC. semivolatile organic compound
TI’H - total petroleum hydrocarbons
VOC - volatile organic compound
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Table 4.1-1
Number of Usable Data Points (Analyses) for Each Surface Water Sampling Location

sw.3 [ "4 ’1" l
SW-4 2 [ I

:;??.C~"! :’2’
SW-5 4 1
SW-6 4 I
SW-7 4 1

4 2 4 6 4 5 4

4 2 4 6 4 5 4 4
4 2 4 6 4 5 4

Blanks indicate constituent was not proposed for analysis at that sampling location in the RFFS Management Plan,

Numbers in brackets [ ] are usable data points for constituents not proposed for analysis in RI/FS Management Plan, but analyses were conducted.

Total number of total or dissolved lead analyses are equal to the sum of the lead only (pro-N) and 14 metals (ill) numbers of analyses.

FS - feasibility study
MMAN - monomethylamino nitrato

NAX - nitroaromatic ¢×plosives

NG - nitroglycerine
OC - organochlorine

OP - organophosphorus
¯ PAH - polycyclic aromatic hydrocarbon

PCB - polychlorinated biphenyl
RI - remedial investigation
SVOC - semivolatile organic compound

TPH - total petroleum hydrocarbons
VOC - volatile organic compound

I Ill I

Ill
Ill ill
Ill [~1
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